Abstract. Hardon-nucleus interactions are studied for different projectile hadrons and targets in the dual multi-chain fragmentation model. Using the MonteCarlo method allows the study of inclusive as well as exclusive cross-sections. Energy momentum and all additive quantum numbers are conserved exactly in the model. Results are presented on the A-dependence of single particle distributions in the projectile fragmentation region, average multiplicities and forwardbackward correlations. The inclusion of the Fermi momentum of the target nucleus makes it possible to study rapidity distributions as well as rapidity ratios in the target fragmentation region. Satisfactory agreement with recent data is obtained.
Introduction
Multi-hardon production in high-energy hadronnucleus collisions has been studied in detail over the last few years, both experimentally and theoretically. A recent review on all aspects of this problem was given by Fialkowski and Kittel El] .
In [2] we studied particle production in hadronhadron and hadron-nucleus collisions using the dual multi-chain fragmentation model, see also Capella [3] . The model can be approximated by a simple twochain fragmentation model for hadron-hadron interactions below ISR energies. This two-chain model 1 Permanent address: Sektion Physik, Karl-Marx-Universit/it, DDR-7010 Leipzig, GDR describes reasonably well most of the present data for baryon, antibaryon and meson projectiles [2, 4] .
The generalization of such a model to a multi-chain model permits the study of hadron-hadron collisions at high energies [5] [6] [7] as well as hadron-nucleus interactions [8] .
Here we continue to study our multi-chain MonteCarlo fragmentation model presented in [2] with some improvements: i) We use a more realistic sampling of the actual number of collisions during a hadron-nucleus interaction [9] .
ii) We include the Fermi momentum of the nucleons in the target nuclei. This allows us to look for rapidity distributions as well as rapidity ratios in the whole yregion.
The paper is organised as follows: since a detailed description of the underlying model [2] already exists, we only give a brief summary of the main features of our model and discuss its new aspects in Sec. 2. In Sects. 3, 4 and 5 we compare our Monte-Carlo results with recent data on average multiplicities, rapidity distributions and ratios, x-distributions in the fragmentation region and forward-backward correlations.
The Multi-Chain Fragmentation Model for Particle Production in Hadron Nucleus Collisions
In hadron-scattering processes we assume that the interaction separates the valence quarks of the colliding hadrons into two colour-neutral systems, which give rise to two multi-particle chains [2] . Using only valence quarks is not correct for higher energies, i.e. at collider energies. In order to describe the particle production at these energies further sea quark chains have to be added according to the AGK rules [10] . Such an extension of the model has already been studied I-6-8] and seems to describe all features of low p• particle production known at the energies of the CERN SPS proton-antiproton collider [7] .
In case of hadron-nucleus collisions many interactions occur. The average number of collisions F inside the nucleus is given by the mass number A and the inelastic cross-sections for h-h and h-A interactions.
In our calculation we use inelastic cross-sections a~given in [11] . Each collision provides two chains like in hadron-hadron interactions. This gives rise on the average to 2 g chains. In a Monte-Carlo model we have to sample the actual number v of collisions for each event. Different from [2], where v was sampled from a Poisson distribution, we use here the more realistic procedure described by . This method uses the nuclear density distribution in Wood-Saxon form. The probability of finding a nucleus at a distance r from the centre of the nucleus is
where K is a normalization constant such that
o and r o is an A-dependent number chosen to fit the inelastic cross-section aine~h-A.
In Fig. 1 we show an example of a triple-scattering process in a proton-nucleus collision. As can be seen from this figure, both valence quarks and sea quarks of the projectile have to be included, to construct the chains. Two chains are initiated by the valence quarks of the projectile and the valence quarks of one of the target nucleons. All other chains are derived from sea quarks of the projectile and valence quarks of other target nucleons. In order to sample the x-fraction of the valence quarks we use
for baryons and
for mesons. The x-fraction of the sea quarks of the target nucleons are sampled according to
x
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T 3 P J. Ranft and S. Ritter: Rapidity Ratios The Monte-Carlo code BAMJET [-13 ] for the fragmentation of quark and diquark jets into the observed hadrons used here was tested using data from e+e -annihilation [12] and from lepton-hadron interactions 1-14].
In order to describe the hadronization of quark and diquark jets produced in hadron-hadron or hadronnucleus collisions we make the assumption that quark jets have universal properties in e § e-, lepton-hadron, hadron-hadron and hadron-nucleus collisions. There is no theoretical justification for such an assumption, but it seems to describe the data successfully [2, 4] . Now we return to the hadronization of our chains. The invariant masses of the chains are obtained from the x-fractions of the contributing quarks and diquarks. Since the chain decay into hadrons is only possible for sufficiently large jet masses we have to correct the kinematics for chains containing valence quarks with low invariant masses. Instead of the chains we create directly a stable hadron or hadron resonance with the appropriate quantum numbers. If this is not possible we sample a new event.
Finally all chains are transformed back into the lab system and a complete hadron-nucleus interaction is
